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wise very wide roads is not usually performed by gullies in the centre
of the highway, as the depressions in the surface would be dangerous
to traffic.
Freezing of Soils.
Alternate freezing and thawing is an important factor in the
destruction of pavements; excessive heaving occurs when the sub-
soil water or the capillary fringe level is high. Successive freezing
often causes excessive heaving.
A road is likely to fail by frost-lift where the subsoil changes
suddenly, as, say, from sand to clay. Large media, such as cinders,
gravel, etc., prevent ice-segregation—such subgrade being uniformly
and reasonably dry.
Frost effect is often more severe at the middle of a road than at
the edges, where the earth and grass banks form a protection against
it.
A longitudinal rubble or tile-drain with outlets is useful in mini-
mizing the trouble (Pig. 8).
pbospecting subsoil by resistivity methods
An interesting investigation for locating gravel deposits by the
four terminal earth-resistivity methods (developed by Werner) was
carried out in the U.S. by the Bureau of Public Roads in 1940.
The presence and depth of any material having different char-
acteristics from the overlaying strata are revealed by the variation
in resistivity values obtained.
The apparatus comprises: (1) the instruments containing the
potential and current measuring devices; (2) the 200-volt battery
box, and (3) the reek of wire : the potentiometer with a sensitive
galvanometer has a maximum range of 1*10 volts. The potential
electrodes consist of porous porcelain pots filled with a saturated
solution of copper sulphate containing a coil of heavy copper wife.
Current electrodes are heavy iron rods, 2 ft. X 1J in. diameter.
The porous pots are placed on the ground and the two electrodes
at third points between them : thus a 20-ft. electrode spacing will
yield data of material to a depth of 20 ft. This procedure is con-
tinued along a line of exploration : variations of resistivity indicate
increasing or decreasing depths of gravel; sandy gravel has a high
resistance.
This method, when checked by boring with auger, was proved to
be reasonably accurate, and therefore saves time as compared jwith
direct investigation by boring and excavation.

